To quantify the magnitude of general medical and/or pharmacy claims expenditures for individuals who use behavioral health services and to assess future claims when behavioral service use persists. MEASUREMENTS: Claims expenditures for behavioral health services, general medical services, and prescription medications.
T he evaluation and treatment of mental disorders causing emotional or behavioral difficulties and/or chemical dependence, collectively known as behavioral health disorders, have been effectively separated from the evaluation and treatment of general medical disorders. Most of those with health care coverage for behavioral health needs are served by managed behavioral health organizations.
1,2 These management companies operate autonomously either from the managed medical care organization administering general medical benefits to the same patients (a behavioral health carve-out) or from the parent managed care organization which owns the behavioral health business (a behavioral health carve-in) but still manages behavioral health work processes (networks, care management, claims, etc.) separately. In practice, there is little difference between the two in the way that they service behavioral health needs. As a result of the widespread administrative separation of these two areas of health care, few studies have focused on the interaction of general medical, pharmacy, and behavioral health service use in those receiving behavioral health treatment. This article expands on our current understanding of the magnitude, persistence, and interaction of behavioral health, general medical, and pharmacy spending by comparing total claims expenditures for those with and without behavioral health service use in over 250,000 enrollees of several managed health plan accounts. Few studies have evaluated general medical and behavioral health expenditure analyses in a similar way and none in as large and diverse a population. Based on reports of increased general medical service use and cost for those with behavioral health disorders [3] [4] [5] [6] [7] [8] [9] [10] [11] and those with acute or chronic medical conditions with behavioral health comorbidity, [12] [13] [14] the authors hypothesized that patients with behavioral health service use would have higher medical and pharmacy claims expenditures than those without. The reason for the predicted increased medical costs in these patients remains unclear. While this study does not specifically address this issue, they could be associated with the predisposition of those with psychiatric difficulties to present and be treated for unexplained somatic symptoms; the treatment of emotionally distraught patients with complex medical illness; or, more likely, both. Why the percentage of total health care costs used for nonbehavioral health services was so high and persistent
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behavioral health service use predicted increased future claims expenditures, however, is less certain.
METHODS
This study is a retrospective population comparison of enrollees from 4 groups managed by Blue Cross Blue Shield of Minnesota, a not-for-profit health plan. Results are presented for 2000 and 2001, a period when the behavioral health needs of members were handled through a carved-in behavioral health subsidiary owned by Blue Cross but operated independently from general medical health management with its own administrative staff and a separate budget. Benefit descriptions, contract terminology, and management practices were very similar to an independent (carved-out) managed behavioral health organization.
Submitted claims with International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) codes from 291.00 to 316.99 were classified as behavioral health. 15 All other claims diagnoses were classified as general medical.
Claims are divided into institutional claims, submitted by hospitals, and professional claims, submitted by clinical practitioners. Institutional claims are coded based only on the principle diagnosis for the claim; for example, hospitalization for ischemic heart disease, even though depression may have also been present and treated during the hospitalization, would not be considered a behavioral health service. Professional claims, on the other hand, are coded for all diagnoses for which a service is provided. For instance, during a hospitalization or clinic visit for ischemic heart disease in which a diagnosis of depression was also documented and a service was given, such as a referral, medication started, and so on, the professional claim database would code for both ischemic heart disease and depression. The portion of the claim for depression would be considered a behavioral health service regardless of whether the primary physician or a consultant provided the service. The portion of the claim related to ischemic heart disease would be considered nonbehavioral. It should be noted that a treatment without a documented diagnosis, such as a prescription for an antidepressant, does not generate claims coding for a ''likely'' diagnosis, such as depression.
Study Population
Claims were extracted for 4 populations with managed medical and behavioral health contracts during 2000 and 2001. Two commercial and 2 public program (Medicaid) populations were analyzed. To avoid the complications associated with claims assessments in members also covered by Medicare, those 65 years and older were excluded from analysis. Because continuous enrollment was not required, claims expenditures for ''enrollees'' covered during only a portion of the year were calculated for the months covered and adjusted to an annual total as if they had been enrolled for the entire year.
The populations were grouped based on service use and diagnosis: Groups 1, those with behavioral health services defined by at least 1 behavioral health claim whether or not general medical and/or pharmacy claims expenditures were present; Group 2, those with no behavioral health services but with general medical and/or pharmacy claims expenditures; and Group 3, those with no behavioral health, general medical, or pharmacy claims. Those with behavioral health services were further subdivided into those with mental health claims expenditures only, such as for depression, eating disorders, and so on (ICD-9-CM codes 293-302; 306-316; Group 1a), those with chemical dependence claims expenditures only, such as for alcoholism, narcotic abuse, and so on (ICD-9-CM codes 291-292; 303-305; Group 1b), and those with both mental health and chemical dependence claims expenditures (Group 1c). 15 Claims expenditures reflect all services used for both general medical and behavioral health, including prescription drugs and ancillary services. They exclude denied services and services for which no claim was submitted, such as volunteer medical clinic and medication samples. Out-of-pocket costs for the member (copays and deductibles) are included. A common claims processing system was used for the members of all groups represented in this study.
Pharmacy Services
Though the terms pharmacy, pharmacy costs, pharmacy claims, and pharmacy services are used in this study based on sentence context, they all refer to the same distinct group of claims from general medical or behavioral health claims, regardless of the medication class prescribed. Because medication prescriptions do not link ICD-9-CM diagnostic codes to the medication prescribed, we identified GC3 drug classes used in association with behavioral health disturbances, such as antidepressants, antianxiety agents, antipsychotics, and so on (drug codes: C0D, H2F, H2G, H2I, H2 M, H2S, H2U, H2W, H2Z, H3 T, H7B, H7C, H7D, H7E, H7J, H7O, H7P, H7R, H7S, H7 T, and H7U). For each of these, we assigned 100% of those pharmacy claims to behavioral health expenditures. This approach leads to overinclusion of medications as ''behavioral health'' because they can also be used for nonbehavioral health purposes; however, it also provides an estimate of behavioral health and nonbehavioral health prescribing patterns for those with and without behavioral health service use. Some medications, for which a small percentage of prescriptions would be for behavioral health, such as anticonvulsants (sodium valproate and carbamazepine), were not included among the behavioral health medications.
Health Care Costs
Costs are based on adjudicated claims expenditures for services rendered to members during the study period. All claims expenditures are adjusted for inflation to 2001 levels using the Consumer Price Index. 16 To protect the proprietary interests of Blue Cross Blue Shield of Minnesota, actual spending on the groups has been transformed into reported per capita spending 17 and adjusted for inflation to 2001 levels to reflect the average per capita costs for health care in the United States in 2001 ($4,762/person). This was done by dividing $4,762 by the 2001 mean health care spending/enrollee of the total population to determine a ratio which was then used to calculate adjusted spending amounts for each subpopulation examined. Transformed cost figures are derived from the absolute dollar amounts allowed by the health plan for member services based on negotiated contract rates, not on providers' customary charges.
Analyses
In the analyses presented, claims from the 2 commercial contracts and the 2 public programs were aggregated. w 2 tests and odds ratios were used to compare differences on categorical variables, while t tests and analysis of variance with Tukey posthoc testing (Po.05) were used to compare differences between groups on continuous variables. 18 Fourteen percent of the population submitted no health care claims during the study period (12% in commercial contracts and 16% in public programs). Because no cost was associated with their coverage during the study period, they were excluded from analysis of claims expenditures. The majority of, but not all members included in the study were enrolled in both 2000 and 2001. The analysis is crosssectional for each year and, therefore, continuous enrollment was not required. A 24-month cohort analysis was performed for a subset of discrete individuals who had both chemical dependence and mental health service usage in 2000 and were also covered in 2001.
RESULTS

Population Characteristics
The characteristics of enrollees for 2001 are described in Table  1 . The commercial and public program plans differed significantly in the proportion of enrollees using behavioral health services (10.3% vs 11.1%, respectively) or having no service use (12.1% vs 16.2%, respectively) (Po.001). Enrollees in public programs were younger than those in commercial plans (21.3 Annual Claims Expenditures Figure 1 shows that annual costs in 2000 and 2001 for enrollees with behavioral health claims were 1.91 times higher in both years than for enrollees who used only general medical and/or pharmacy services. Claims expenditures for those with behavioral health service use in commercial plans and in public programs were 2.06 and 1.79 times the costs for those with only general medical and/or pharmacy service use, respectively.
Almost 80% (79.9% in 2000 and 78.7% in 2001) of the total health care costs associated with enrollees who had behavioral health claims expenditures was for pharmacy and/or general medical services. Two thirds of the additional cost in those who used behavioral health services compared to those who used only general medical and pharmacy services was for general medical and pharmacy claims.
When adjusted for age and gender, total (Po.0001), general medical (Po.0001), and pharmacy (Po.0001) claims expenditures for those with behavioral health service use remained significantly higher than those without.
Costs by Type of Behavioral Health Service
During the period of study, 4.0% of total claims expenditures were used for behavioral health benefits. Though only 9.4% and 10.7% of enrollees used behavioral health services in 2000 and 2001, respectively, they accounted for 19.4% and 21.4% of total claims expenditures when behavioral health, general medical, and pharmacy costs were included.
As shown in Figure 2 , individuals who used both mental health and chemical dependence services (Group 1c-2001) 
Costs by Type of Medication
DISCUSSION
This study extends our understanding of the documented higher service use and cost for those with behavioral health disorders seen in clinical settings 3,5-9,12-14,19-23 in several important ways. It finds that 1) in a large and diverse population during 2 consecutive years, the 10% who used behavioral health services had total claims expenditures accounting for up to a fifth of a health plan's total claims expense; 2) 80% of 
-2001).
While our findings fail to corroborate findings in one study, 24 they substantiate four others in selected subpopulations of behavioral health service users 4, 8, 25, 26 that utilized claims data in employment groups and/or health plan enrollees to document higher total spending for general medical services in patients with behavioral health service use. We were unable to find other studies which document the percent contribution to total cost of care for behavioral health service users in a large managed population. Buck et al. 27, 28 addressed this question by assessing the contribution of behavioral health service users to total cost among high-cost Medicaid enrollees in a 1995 sample. They reported that 28% of claims expenditures, over 60% of which were for nonbehavioral health services, could be attributed to the 11% of patients who used behavioral health services. Twenty-eight percent is slightly higher than the 20% reported in our study, which includes patients falling at all points on the cost continuum. To our knowledge, this is the first report to document consecutive annual total claims expenditures in a sample of individuals with high health care costs related to behavioral health needs in the first year, that is, both mental health and chemical dependence service use (Group 1c-24-month cohort 2000), and then to correlate second-year spending with second-year claims-based behavioral health service use (Groups 1a, 1b, 1c, and 2-24-month cohort 2001). While our data do not allow us to assign causality nor even to document behavioral health recovery during the second year, they do suggest an association between behavioral improvement as suggested by decreased behavioral health claims and the amount spent on health care in year 2.
As This study has several limitations. First, the groups included were all in a primary care clinic managed care model. Although they represent a broad cross-section of individuals less than age 65 covered in commercially insured and public programs, it is possible that those covered in totally open-access accounts would demonstrate different service use patterns. Second, those in the 4 groups are mainly residents of Minnesota. It is possible that state laws and regulations mandating coverage limits comparison to other states. Third, our findings identify an association, not an etiologic relationship, between behavioral health service use and increased general medical and pharmacy spending.
Finally, the study is based on diagnostic codes used for claims adjudication, which are known to be incomplete and/or inaccurate to varying degrees. For example, it is likely that patients with services provided for behavioral health reasons were not consistently coded with a behavioral health diagnosis, particularly in the nonbehavioral health setting. 29 Costs associated with those services would thus be attributed to general medical care in our analyses. While this is an important issue, particularly as future studies unravel the reasons for high general medical service utilization in behavioral health service users, the accuracy of the psychiatric diagnosis in this study is less important than the impact that diagnosing and providing a clinical service for a behavioral health disorder in typical clinical practice, whether the main problem or a comorbid condition, has on predictable increases in general medical and pharmacy service use. This is the first article we are aware of which emphasizes the magnitude, persistence, and pervasiveness of the interaction between general medical and behavioral health service use. It could be that its findings merely represent obvious outcomes in a system of care doing its best to treat behavioral health complaints found in patients with costly medical illness. The literature documents that patients with chronic medical illnesses and concurrent psychiatric symptoms demonstrate a worse physical health prognosis.
12-14 Successful treatment of concurrent medical illness, therefore, may have reversed the need for psychiatric services and thus explain the substantial reduction in expenditures for patients in our 24-month cohort who no longer used mental health and chemical dependence services in 2001. This interpretation of the results suggests that patients with both mental health and chemical dependence service use should be closely assessed for comorbid medical illness. Aggressive treatment could change an otherwise dismal medical prognosis and reverse unnecessary secondary psychiatric expenses. Alternatively, our results could be a reflection of the degree to which concurrent and unexplained physical symptoms are found in patients with psychiatric illness. Again, the literature clearly demonstrates a high frequency of unexplained complaints in patients suffering from depression, [30] [31] [32] [33] [34] anxiety, [33] [34] [35] and many other emotional and behavioral disorders. [36] [37] [38] If this is used as the reason for high medical and pharmacy service use in behavioral health patients, then interpretation of the longitudinal outcome improvement would more accurately be attributed to successful intervention for or spontaneous resolution of both the patient's chemical dependence and mental health disorders with a secondary reduction in physical health symptoms requiring medical attention and high use of nonpsychiatric medication. This second scenario represents a less desirable (though more likely) explanation for our findings because it suggests that such patients are exposed to unnecessary, high-cost, and potentially dangerous medical assessments and treatments in a medical world in which iatrogenic illness and medical errors lead to increased morbidity and mortality. [39] [40] [41] Yet another explanation for the results found in this retrospective cost trend analysis is that the magnitude and persistence of the interaction have nothing at all to do with the medical and psychiatric illnesses. Rather, the interaction may be the product of a medical system in which disincentives to use behavioral health care introduced by managed behavioral health business practices, [42] [43] [44] difficulty in accessing behavioral health services, 45 loss of behavioral health coverage, 46 and/or exhausting annual or lifetime behavioral health benefits drives patients from the behavioral health sector to the medical sector for assistance as they attempt to alleviate psychiatric suffering which has not been successfully treated. Evidence for ''cost shifting,'' as described here, can be found in a study by Rosenheck et al. 25 who demonstrated that, while the introduction of managed behavioral health practices reduced behavioral health service costs by 37.7% in 21,000 employees of a large manufacturing corporation over 3 years, there was an associated 36.6% increase in nonbehavioral health expenses with a net annual increase in total health care costs of $130/enrollee. Unfortunately, our study raises more questions than it answers. While any of these interpretations, or perhaps more likely, a combination could be used as the reason for the findings reported in this study, our results point to a new and important area of needed investigation. We practice in a world in which there is an unspoken assumption that general medical and behavioral health difficulties are sufficiently different that they should be handled separately. Our results suggest that by doing so an important interaction between the two is missed, at great expense to both our patients and the health care system.
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